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Introduction
Oesophageal strictures are not an uncommon problem in
children. They may be congenital or acquired. Acquired stric-
ture is generally the result of untreated gastroesophageal
reflux (GER), corrosive injuries or oesophageal surgery.1 Stric-
tures caused by corrosive injury and GER are common. Mor-
bidity varies from nutritional deprivation to repeated respira-
tory tract infection leading to gradual pulmonary parenchymal
injury.
In our country, several factors adversely affect the manage-
ment of oesophageal injury and, therefore, indolent strictures
are common. These factors include illiteracy, poverty and
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multiparity, which result in noncompliance and failure to
keep hospital appointments. There are only a few tertiary care
centres where paediatric oesophageal surgery can be managed
safely. Quite often, we have to alter the standard method of
management because of these constraints. In this article,
however, we have only considered severe forms of stricture
where the absolute indication was for oesophageal replacement.
Patients and methods
Only patients who had peptic or corrosive aetiology (except
one male who had stricture secondary to generalized ectoder-
mal dysplasia) were included in the study. All had failure of
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endoscopic dilatation or recurrence of stricture within 3
weeks of the previous dilatation. Children from 18 months
to 14 years of age were included, 14 years being the cut-off
age for admission in our department. The male-to-female
ratio was noted separately for peptic and corrosive strictures.
Symptoms and signs were recorded in detail, including
type and quantity of corrosive agent ingested, longevity of
reflux symptoms and whether they were treated, vomiting,
and intolerance to solids or liquids with progressive dysphagia.
Severity of respiratory symptoms and signs were also taken
into account. Nutritional status was assessed in each patient.
Investigations included a full blood count, erythrocyte sedi-
mentation rate, chest X-ray, serum proteins and blood group.
Every patient was subjected to fluoroscopic study to assess
the type and extent of the stricture. During endoscopy, an
attempt was always made to dilate the stricture; patients with
strictures that yielded to dilatation were put onto a pro-
gramme of periodic dilatations. Endoscopy also helped in
removal of foreign bodies lodged proximal to the stricture.
Biopsies were taken only in cases with abnormal mucosal
lining. The criterion for oesophageal replacement was recur-
rence of stricture within 3 weeks of the previous dilatation.
Before surgery, patients were given supportive treatment
to improve nutrition, correct anaemia and treat any respira-
tory infection. Feeding gastrostomy was performed in 12
patients with severe dysphagia or who were resistant to
dilatations.
Initially, we used the colon as a conduit, but with the
availability of linear cutter autostaplers, we switched to the
gastric tube as a conduit. For reverse gastric tube, a linear
cutter GIATM autostapler (60 or 75 mm; US Surgical Corp,
Norwalk, CT, USA) was employed. Blood supply to the tube
was based on the left gastroepiploic vessels. In general, two to
three applications were sufficient to gain the required length.
A right thoracotomy was then performed. The gastric conduit
was brought into the chest through the transhiatal route and
placed in a retrohilar position. An end-to-side anastomosis
was performed proximal to the stricture between the gastric
tube and the oesophagus; 3–4 cm of the gastric tube was left in
the abdomen to prevent reflux.
The colonic conduit was based on the right ileocolic and,
occasionally, on the middle colic vessels, isolating part of the
right colon and the transverse colon for interposition. The
conduit was oriented isoperistaltically and was brought into
the chest through the oesophageal hiatus or the retrosternal
space. One end was anastomosed to the healthy portion of the
oesophagus above the stricture and the other end to the lesser
curvature of the stomach. For the retrosternal route, the colon
was mobilized in a similar manner.2 The cervical oesophagus
was dissected through a suprasternal incision and the strap
muscles were divided to make exposure easier. An end-to-side
colo-oesophageal anastomosis was performed with interrupt-
ed single-layer 3/0 Vicryl. All anastomoses were end to side.
The diseased oesophagus was not excised in any patient. A
nasogastric tube was placed through the narrow lumen of the
strictured oesophagus, initially for decompression and later
for feeding. Low-pressure pharyngeal suction was used to
prevent saliva soiling the anastomotic site.
In the postoperative period, partial parenteral feeding
was given and early enteral feeding was commenced through
the nasogastric tube from the 5th postoperative day. A gastro-
graffin oesophagogram was performed on the 7th postopera-
tive day and oral feeding commenced. A regular follow-up
programme was provided at the time of discharge from the
hospital.
Results
Of the 54 patients with oesophageal stricture, 27 (50%) had
stricture due to caustic injury while in 27 (50%), it was the
result of peptic oesophagitis. Patients presented at 1–14 years;
most (65%) were between 2 and 10 years of age, and small
children (1–2 years) made up 20% (Table 1). Only three were
younger than 1 year and five were older than 10 years. There
were 34 males and 20 females.
The commonest stricture site was the lower third of the
oesophagus (57%), followed by the upper oesophagus in 15%,
middle third in 11%, upper two-thirds in 7%, and lower two-
thirds in 9% (Table 1). Seventeen patients had GER, and hiatus
hernia was noted in 11. In one patient, tracheo-oesophageal
fistula had occurred, whereas foreign bodies proximal to
oesophageal strictures were noted in 14 cases.
Mean time from swallowing the caustic agent to first
presentation at the hospital was 3 months (Figure 1). Present-
ing symptoms included dysphagia of liquids or solids (54,
100%), failure to thrive (40, 74%), anaemia (45, 83%) and
recurrent respiratory infections (30, 56%).
The numbers of colonic conduits and reverse gastric tubes
were equal, i.e. 27 each. Anastomotic leak occurred in three
patients, one with a reverse gastric tube conduit and two with
a colonic conduit (Table 2). Stricture at the anastomotic site
was seen in six patients, four in the reverse gastric tube group
and two in the colonic conduit group. A pneumonic episode
was seen in six patients, of whom four were in the colonic
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group and two in the reverse gastric tube group. One patient
developed several complications: wound infection, failure of
retrohilar gastric conduit with recurrence of tracheo-oesopha-
geal fistula and indolent bronchiectasis and empyema thoracis,
for which he had undergone decortication. He was nutrition-
ally deprived and had stunted growth. Eventually, a retrosternal
colonic conduit was successfully placed and he also required
right lower lobe pulmonary lobectomy due to cavitation and
recurrent haemoptysis.
In the follow-up of these patients, redundancy was
common, seen in eight children with a colonic conduit but
only two with a reverse gastric tube, although there was no
specific symptom pertaining to this abnormality (Figure 2).
Discussion
Oesophageal stricture is a serious problem requiring difficult
and prolonged management. Generally, it is the result of
Table 1. Age, gender and barium swallow study findings
Peptic Caustic Total
(n = 27) (n = 27) (n = 54)
Age at presentation (yr)
< 1 2 1 3 (6%)
1–2 8 3 11 (20%)
2–5 9 14 23 (43%)
5–10 6 6 12 (22%)
10–14 2 3 5 (9%)
Gender
Male 18 16 34 (63%)
Female 9 11 20 (37%)
Location of stricture in oesophagus
Upper 1/3 0 8 08 (15%)
Middle 1/3 0 6 06 (11%)
Lower 1/3 25 6 31 (57%)
Upper 2/3 0 4 4 (7%)
Lower 2/3 2 3 5 (9%)
Cause
Reflux 17 0 17 (31%)
Hiatus hernia 8 3 11 (20%)
Acquired tracheo-
   oesophageal fistula 0 1 1 (2%)
Foreign body 6 8 14 (26%)
Table 2. Complications of oesophageal replacement
Complication Reverse gastric tube (n = 27) Colonic conduit (n = 27)
Redundancy 2 (3.7%) 08 (14.8%)
Anastomotic stricture 4 (7.4%) 2 (3.7%)
Right lobar pneumonia 2 (3.7%) 4 (7.4%)
Anastomotic leak 1 (1.9%) 2 (upper leak) (3.7%)
Failure of the conduit* 1 (1.9%) 2 (3.7%)
Wound infection* 1 (1.9%) 1 (1.9%)
Stricture lower end of gastric tube 1 (1.9%) –
Postoperative reflux – 1 (1.9%)
Bronchiectasis* – 1 (1.9%)
Stunted growth* 1 (1.9%) –
Empyema thoracis* – 1 (1.9%)
Recurrence of tracheo-oesophageal fistula* – 1 (1.9%)
*All these complications were seen in the same patient who had undergone reverse gastric tube interpositioning.
  A B
Figure 1. (A) Long, established, irregular stricture following caustic
ingestion requires replacement with a conduit. (B) Barium swallow
study 16 years after reverse gastric tube placement, which is growing
with age and has not become redundant. Note the narrow rigid
strictured oesophagus. A filling defect (foreign body can be seen) in
the proximal part was removed endoscopically.
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untreated GER, which results in oesophagitis leading to
fibrosis and scarring.1–4 In Pakistan, many children suffer
caustic oesophageal accidents. The causative agent is either
acid or alkali and the concentrations of the ingested material
and the amount swallowed have an important bearing on the
extent of injury.2 Children under 5 years old are more prone to
corrosive oesophageal injury due to accidental ingestion. Sixty
percent are males. Strictures vary in length; any stricture of
3 cm or longer with a lumen of less than 3 mm is considered
severe.
In patients with longstanding stricture causing persistent
chronic pulmonary infection and nutritional deprivation,
marked clubbed fingers are often present.5 Diagnosis is gener-
ally not difficult; often, history and contrast study are suffi-
cient.6 However, further investigations such as endoscopy and
biopsy may be required for further evaluation.7 Although im-
portant, we lack pH monitoring and manometry facilities.8
Management of the oesophageal stricture must be tailored
according to available resources and the prevalent socioedu-
cational environment. The majority of strictures can be man-
aged with periodic oesophageal dilatations but, in some cases,
failure of dilatation or lack of compliance by the patient makes
surgery necessary.4,9 Successful treatment by dilatation in
most centres is estimated at 60–80%.2 Traditional operative
treatment has been resection of the strictured segment and
end-to-end anastomosis, but results have proved disappoint-
ing because of poor blood supply to the strictured area.10–12
This problem is overcome by replacing the strictured segment
using various forms of vascularized grafts such as the jejunum,
colon and stomach.13 To augment the blood supply to the
strictured area, the omentum has been used as a flap to cover
the area, with encouraging results.14,15
There is no oesophageal substitution as good as the pa-
tient’s own oesophagus.16 Therefore, whenever possible, an
attempt should always be made to preserve the patient’s own
oesophagus. Oesophageal replacement should be considered
in patients who have strictures that are resistant to dilatation
after a year or when there is poor compliance on the part of
parents because of poverty and long distances. These were the
main indications for oesophageal replacement in our series.
Among the various options, the most common procedures
are gastric tube and colonic interpositioning.17 In our expe-
rience, with the availability of autostaplers, reverse gastric
tube interpositioning is easier to perform and has less morbid-
ity and fewer complications. In other reports, complications
were also more common with a colonic conduit.18
The gastric tube can be based on right or left gastro-
epiploic vessels. We prefer the antiperistaltic reverse gastric
tube based on left gastroepiploic vessels, which is also the
conduit used most commonly by others.16,17,19 Our postopera-
tive complication rate was favourably low compared with
other reports,2,20,21 except in one patient who already had
several established complications from severe caustic injury,
which included mediastinitis, tracheo-oesophageal fistula,
bronchiectasis, stunted growth, anaemia and clubbed fingers.
His first retrohilar reverse gastric tube failed with recurrence
of tracheo-oesophageal fistula. Eventually, we placed a
retrosternal colonic conduit and performed right pulmonary
lobectomy due to established bronchiectasis. Three patients
(5.6%) had minor anastomotic leak, two with a colonic and one
with a reverse gastric tube conduit. All were successfully treated
conservatively. Six patients (11%) required periodic dilatation
of a proximal anastomotic stricture and all recovered without
further surgery. Most centres report a favourable outcome for
oesophageal replacement.22,23 We have not resorted to exci-
sion of the oesophagus, and this may be one factor in the lower
complication rate and decreased morbidity.
In the past, colonic conduit was favoured for oesophageal
replacement, but it involved a long operating time and more
anastomoses.23–26 We have found placement of a gastric tube
quicker, easier and, in the long run, a procedure with fewer
complications; we, thus, recommend this for all long strictures
of the oesophagus. Staged anastomosis has been used by some
at the cervical site to prevent ischaemia, but we have not found
this to be necessary.6,26–29
Replacement of a strictured oesophagus with a reverse
gastric tube appears to be a satisfactory procedure in the long
term. It is also an easier procedure than other conduits, with
only one proximal anastomosis. To prevent added compli-
Figure 2. Redundant co-
lonic conduit in a patient
with no symptoms per-
taining to redundancy.
ASIAN JOURNAL OF SURGERY  VOL 29 • NO 1 • JANUARY 2006 21
070/2001
■ OESOPHAGEAL REPLACEMENT IN CHILDREN ■
cations, excision of the strictured oesophagus is considered
unnecessary.
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